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on Bone Health: Current Evidence and Recommendation*Osteoporosis is a major public health problem that poses a
heavy threat to the economy worldwide. In addition, osteoporosis
also increases the health burden of elderly people, causing
increased predisposition to fractures as well as further morbidity
and mortality1,2. The risk of fracture from osteoporosis increases
substantially with age3. It is estimated that more than 10 million
Americans over the age of 50 have osteoporosis. In addition, oste-
oporosis is reported to be responsible for nearly 1.5 million frac-
tures each year in both men and women in the United States.
The overall medical care expenditure associated with osteoporosis
is over $12 billion in the United States, and this ﬁgure is expected
to increase4.
Calcium and vitamin D have long been considered as important
and required supplements for bone health and maintenance5. In
this issue of the Journal, Chen et al present a comprehensive review
of existing data on the management of calcium and vitamin D uti-
lization and balance in optimizing bone health and their adverse
effects.
Early diagnosis is the key to prevent and avoid undertreatment
of osteoporosis, especially in the elderly population. Osteoporosis is
a silent disease with frequent initial presentations of fractures and
is deﬁned on the basis of bone mineral density (BMD) assessment.
Currently, the widely used diagnostic tool for identifying patients
with osteoporosis and assessing their risk of fracture is dual-
energy X-ray absorptiometry (DXA), which is a special radiologic
technique for measuring BMD6,7. However, there is poor correlation
between BMD increases and reduction in the risk of fracture in pa-
tients receiving treatment for osteoporosis8.
Therefore, many alternatives to BMD assessment have been
developed for evaluating bone strength. More recently, highly
advanced technologies including three-dimensional DXA or ultra-
high-resolution peripheral quantitative computed tomography
have been identiﬁed as potential alternatives to BMD. These tech-
niques are capable of assessing bone geometry in the cross section,
as well as the microarchitecture and trabecular architecture nonin-
vasively, which may offer more detailed characteristics of bone
strength (i.e., volumetric BMD)9,10. The development of these tech-
nologies had substantially enlightened our understanding of sex-
and age-related changes in bone microarchitecture. These ad-
vances also made it possible to compare individual study subject
data with population-level variation11,12, and maybe superior to* Conﬂicts of interest: All contributing authors declare that they have no conﬂicts
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men and women.
Using these highly advanced imaging techniques, a more precise
assessment or measure of calcium dynamics, BMD, and bone
microarchitecture may be achieved, which theoretically could pro-
vide more accurate measures of bone density and additional infor-
mation about the metabolism of mineral components in bone
tissue or deﬁnition of osteoporosis.References
1. Cooper C, Atkinson EJ, Jacobsen SJ, et al. Population-based study of survival af-
ter osteoporotic fractures. Am J Epidemiol. 1993;137:1001e1005.
2. Burge R, Dawson-Hughes B, Solomon DH, et al. Incidence and economic burden
of osteoporosis-related fractures in the United States, 2005e2025. J Bone Miner
Res. 2007;22:465e475.
3. Inderjeeth CA, Foo AC, Lai MM, et al. Efﬁcacy and safety of pharmacological
agents in managing osteoporosis in the old old: review of the evidence. Bone.
2009;44:744e751.
4. National Osteoporosis Foundation. America's Bone Health: The State of Osteopo-
rosis and Low Bone Mass in Our Nation. Washington, DC: National Osteoporosis
Foundation; 2002.
5. Maclaughlin EJ, Sleeper RB, McNatty D, et al. Management of age-related oste-
oporosis and prevention of associated fractures. Ther Clin Risk Manag. 2006;2:
281e295.
6. Lotz JC, Cheal EJ, Hayes WC. Fracture prediction for the proximal femur using
ﬁnite element models: part Idlinear analysis. J Biomech Eng. 1991;113:
353e360.
7. Kanis JA, on behalf of the World Health Organization Scientiﬁc Group (2007).
Assessment of osteoporosis at the primary health-care level. Technical Report of
the World Health Organization Collaborating Centre for Metabolic Bone Dis-
eases. Shefﬁeld, UK: University of Shefﬁeld; 2007.
8. Small RE. Uses and limitations of bone mineral density measurements in the
management of osteoporosis. MedGenMed. 2005;7:3.
9. Hans D, Barthe N, Boutroy S, et al. Correlations between trabecular bone
score, measured using anteroposterior dual-energy X-ray absorptiometry
acquisition, and 3-dimensional parameters of bone microarchitecture: an
experimental study on human cadaver vertebrae. J Clin Densitom. 2011;14:
302e312.
10. Nickolas TL, Shirazian S, Shane E. High-resolution computed tomography imag-
ing: a virtual bone biopsy. Kidney Int. 2010;77:1046.
11. Ollivier M, Le Corroller T, Blanc G, et al. Radiographic bone texture analysis is
correlated with 3D microarchitecture in the femoral head, and improves the
estimation of the femoral neck fracture risk when combined with bone mineral
density. Eur J Radiol. 2013;82:1494e1498.
12. Cheung AM, Adachi JD, Hanley DA, et al. High-resolution peripheral quantita-
tive computed tomography for the assessment of bone strength and structure:
a review by the Canadian Bone Strength Working Group. Curr Osteoporos Rep.
2013;11:136e146.Chun-Ho Yun
Department of Radiology, Mackay Memorial Hospital, Taipei, Taiwan
Mackay Medical College, Taipei, Taiwandicine. Published by Elsevier Taiwan LLC. All rights reserved.
Editorial182Chung-Lieh Hung*
Mackay Medical College, Taipei, Taiwan
Division of Cardiology, Department of Internal Medicine, Mackay
Memorial Hospital, Taipei, Taiwan* Correspondence to: Dr Chung-Lieh Hung, Division of Cardiology,
Department of Internal Medicine, Mackay Memorial Hospital,
Taipei, Taiwan.
E-mail address: jotaro3791@gmail.com (C.-L. Hung).
16 September 2014
Available online 29 November 2014
